Study objective -To investigate the consequences of different levels of caesarean section (CS) 
Conclusions -CS rates in general maternity units should be 10 The units vary in size: in 1988, there were from 859 to 4494 singleton deliveries in each unit. The CS rates varied from 7-4 to 16-8%, a more than twofold difference.
Apart from perinatal mortality, the available variables that could be regarded as outcomes of perinatal care are as follows: Apgar scores at one and five minutes, the time of onset of respiration (in minutes), postnatal blood transfusion, evacuation of the retained products of conception (ERPC), postnatal infection, thromboembolism, and haemoglobin (Hb) concentration at the time of discharge from hospital. Additional variables that might be influenced by the method of delivery are the feeding method at discharge (breast, artificial, or supplemented) and the occurrence of puerperal psychosis. These do not comprise a complete set of outcome measures but taken together they provide a good first approximation.
Ideally, the range of outcome variables would include a record of the occurrence and relief of symptoms, and more generally, provision of the service in a way which satisfies its users, for example by giving good information concerning procedures and prognosis and encouraging service users to participate actively in making the decisions that affect them.
METHOD OF ANALYSIS
For analysis, the range of CS rates was divided into four categories at the cut off points 10-0%, 12-0% and 15-0%. This was done separately for the two analyses and some units were in different categories in the two time periods.
The highest category (> 15-0%) was found to consist of teaching hospitals, which would be expected to have higher rates both of adverse outcomes and of CS because women at especially high risk are referred to these units, and, in addition, they serve deprived inner city populations.
The other three categories have been designated high (12-0-15-0%), medium (10-0-12-0%), and low (< 10-0%). The focus of interest is primarily on these categories, which consist of maternity units serving their local communities, so that the women who deliver there are representative of the local population in clinical terms, being relatively free of formal and informal selection processes. Approximately 80% of deliveries in this region take place in these units, the remainder are either in teaching hospitals or in the private sector. It is theoretically possible that differential rates of referral from units of this type to tertiary referral centres could produce a selection effect strong enough to affect the analysis, but an examination of referral patterns does not support this possibility.
The four categories were compared in terms of their levels of neonatal care and their medical and midwifery/nursing staffing levels. Neonatal care was the subject of a survey in 1987, and was divided into three levels: special care baby units, supradistrict neonatal intensive care centres, and regional perinatal centres. Staffing levels in 1983-84 were compared using the medical staffing index (MSI) where (64) Low birthweight (<2500 g) (493) (701) [5] [6] (717) (275) Primiparous (4151) (5032) (5798) (1620) Cigarette smoking (2013) 22 (1155) (2311) (1632)
Ethnic group: other non-white (596) (94) (30) 14-0 (32) >,2500g [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] (82) (220) (78) (100)
6-76 (652) (203) [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] (342) * p < 0001: trend for the principal analysis (excluding highest CST category); tp < 0001: trend, all categories included. Overall, the values observed for the high category were higher (less favourable) than those for the medium category for seven out of eight analyses, the exception being the haemoglobin concentration at discharge.
The same grouping of the units by CS rate and the same basic pattern as in table 4 were observed for women with or without a past history of CS, and when primiparae and multiparae were analysed separately. They were also observed when babies weighing less than 2500 g (total CS rate 1-1% lower), breech deliveries (CS rate 2-3% lower), or both (CS rate 3-1% lower) were excluded from the principal analysis. The sensitivity analysis made little impact on the results (data not shown).
Discussion
For very low birthweight infants, lower perinatal mortality rates were associated with a greater readiness to undertake CS in the population as a whole. Unfortunately, it was not possible to obtain birthweight specific CS rates; this analysis will become possible using the SMMIS system when a larger number of births has accrued.
It is unclear whether birthweight is acting as a proxy for gestational age in this analysis, as the data are not available. Information on the components of perinatal mortality was also unavailable: any difference in mortality would presumably affect intrapartum and neonatal deaths, rather than intrauterine deaths (apart from cases with an antecedent condition in which intervention would have been possible). The presence of the latter dilutes the analysis, making negative results more likely, but this is not relevant to the present study in which a clear effect was demonstrated. These analyses will also be possible using SMMIS.
A similar gradient in normal birthweight deliveries, observed in Czechoslovakian provinces in 1986,3 was not confirmed in this population. Birthweight specific analysis showed a pattern which would have been obscured by standardisation (which in any case is biased22).
In addition, the onset of respiration after one minute was more frequent in units which had CS rates below 10%. No other apparent benefits of higher rates were observed.
Higher CS rates were associated with an increased risk of postnatal blood transfusion. Although this finding was not unexpected, it is reassuring that the method is sufficiently sensitive to demonstrate it, as one theoretical problem with this study design is that it could be too insensitive.
The extent to which the results can be generalised to other populations is unclear. To do so, it would be necessary not only to have information on level of risk comparable to table 23 .5%, a considerably larger figure than in the present study. 23 The next stage would be a more sophisticated analysis, for example, one confined to certain subpopulations, as the optimal CS rate may vary. Multivariate methods could be used, but with care: as the present findings have demonstrated, important differential patterns within subgroups such as birthweight categories could be obscured. Thus, high risk categories need to be examined in some detail. Secondly, a study of determinants differs from a study of outcomes: a higher CS rate among (for example) women of high socioeconomic status9 could be a determinant of the CS rate but is not necessarily optimal in relation to outcomes.
Conclusions
The results of this study require confirmation before they can be accepted as the basis of firm recommendations. In general (non-tertiary referral) maternity units, no benefit is apparent from a CS rate above 10 to 12% in the singleton population as a whole; the case against a rate lower than 10% rests on the single variable, onset of respiration after one minute. However, a more interventionist approach is indicated for very low birthweight infants. Two questions require further research. Is antepartum assessment of birthweight useful in judging the advisability of a CS for very low birthweight deliveries, and what are the implications of onset of respiration after one minute?
A recommendation on the optimal rate and targetting of CS could be incorporated into clinical audit. The CS rate itself can easily be monitored, as can the time of onset of respiration. Using a clinical database like the SMMIS system, it is possible to monitor a range of outcome variables. This could be used to track the effects of a change in practice.
